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Abstract
Introduction: Seventy percent of colonic polyps are adenomas
– benign neoplastic tissue deriving from epithelium with var-
ious grades of dysplasia. Metabolic syndrome is discussed as
one of the risk factors for development of colonic adenomas.
Aim: To evaluate the relation between metabolic syndrome
and prevalence of colonic polyps. 
Material and methods: In 2008-2011, 151 patients (aged 50-70
years) from the city of Strzegom were enrolled in a prophy-
lactic programme. Each patient had the following examina-
tions performed: physical examination, abdomen ultrasound,
chest X-ray, oesophagogastroduodenoscopy, colonoscopy,
ECG and laboratory tests. In females mammography and
gynaecological examination were performed, and in males
prostate-specific antigen (PSA) level was evaluated. 
Results: The prevalence of adenomas was higher in patients
with metabolic syndrome (33.3% vs. 20.6%, p < 0.05). Also
higher prevalence of adenomas larger than 10 mm was found
in patients with metabolic syndrome. HDL level above 95 mg%
and HDL level 45-95 mg% with fulfilled criteria of metabolic
syndrome were determined as risk factors of colonic adeno-
ma development.
Conclusions: Metabolic syndrome can be a risk factor for
development of colonic adenomas. Adenoma growth can be
accelerated in metabolic syndrome. HDL molecules can pro-
mote colonic proliferation and formation of adenomas.

Streszczenie
Wstęp: Gruczolaki stanowią 70% wszystkich polipów jelita
grubego. Są nowotworami o charakterze łagodnym, ich
komórki wywodzą się z nabłonka gruczołowego o różnym
stopniu dysplazji i o różnej zdolności do transformacji złośli-
wej. Znane są dowody na zwiększoną częstość występowania
gruczolaków u osób z zespołem metabolicznym.
Cel: Określenie związku pomiędzy występowaniem gruczola-
ków a zespołem metabolicznym.
Materiał i metody: Do programu profilaktycznego zakwalifiko-
wano 151 osób pomiędzy 50. a 70. rokiem życia, zamieszkują-
cych miasto i gminę Strzegom. Wykonano u nich następujące
badania: endoskopię górnego i dolnego odcinka przewodu
pokarmowego, badanie ultrasonograficzne jamy brzusznej,
badanie elektrokardiograficzne (EKG), rentgenograficzne
(RTG) klatki piersiowej, badania biochemiczne oraz w zależ-
ności od płci – badanie ginekologiczne, mammografię lub
poziom PSA.
Wyniki: Wykazano istotnie statystycznie większą częstość
występowania gruczolaków jelita grubego wśród osób z zespo-
łem metabolicznym (33,3% vs 20,6%, p < 0,05). U tych pacjen-
tów stwierdzano również istotnie wyższy odsetek większych
gruczolaków, tj. ≥ 10 mm średnicy, w porównaniu z osobami
bez zespołu metabolicznego. Wykazano ponadto, że wysokie
stężenie cholesterolu HDL, tj. > 95 mg%, lub stężenie choleste-
rolu HDL w granicach 45–95 mg% ze spełnionymi kryteriami
rozpoznania zespołu metabolicznego wiąże się z występowa-
niem gruczolaków w jelicie grubym. 
Wnioski: Zespół metaboliczny można uznać za czynnik ryzyka
wystąpienia gruczolaków w jelicie grubym. Wzrost gruczola-
ków u pacjentów z zespołem metabolicznym może być przy-
spieszony. Cząsteczki HDL mogą odgrywać istotną rolę w pro-
cesach pobudzania nieprawidłowej proliferacji komórek jelita
grubego prowadzącej do powstania gruczolaka.



Przegląd Gastroenterologiczny 2012; 7 (3)

Introduction
Adenomas are benign neoplastic polyps, charac-

terised by the presence of dysplasia. Dysplasia is epithe-
lial cell overgrowth with change of tissue architecture
and formation of tubular, villous or tubulovillous struc-
ture. The diagnosis is based histologically on the struc-
ture of polyps. Serrated adenoma is a specific type of
adenoma with architecture of hyperplastic polyps and
dysplastic characteristics of adenoma [1].

Known risk factors for development of adenomas
include age above 60, male sex, and genetic back-
ground. The risk of malignancy was described in all ade-
nomas, depending on their size: 1% of malignancy is
seen in polyps 5-10 mm of size and several percent in
polyps larger than 10 mm [2].

Visceral obesity is considered one of the risk factors
for colon cancer formation. Probably hyperinsulinism
and insulin resistance are responsible for carcinogenesis
in obesity. Recently many reports concerning the role of
obesity, insulin resistance and metabolic syndrome in
colonic polyps development have been published [3, 4]. 

Aim
The aim of the study was to evaluate the relation

between metabolic syndrome and prevalence and size
of colonic polyps in asymptomatic patients between 
50 and 70 years of age. 

Material and methods
In 2008-2011, 151 asymptomatic patients (aged 

50-70 years) from the city of Strzegom were enrolled 
in a prophylactic health programme. Ten patients ful-

filled pre-study exclusion criteria (history of gastroin-
testinal bleeding) and they were advised on routine
diagnostic procedures. Each enrolled patient had the fol-
lowing examinations performed: physical examination,
abdominal ultrasound, chest X-ray, oesophagogastro-
duodenoscopy, colonoscopy, ECG, and laboratory tests.
In females mammography and gynaecological examina-
tion were performed, and in male patients PSA level was
evaluated. Examinations were performed in Strzegom
Diagnostic Center. Histological evaluation was per-
formed in NZOZ “HISTIOTEST” in Wałbrzych or NZOZ
“ANMED” in Wrocław. Metabolic syndrome was diag-
nosed using International Diabetes Federation criteria:
visceral obesity defined as waist diameter ≥ 80 cm in
females and ≥ 94 cm in males and 2 of the following:
• serum triglyceride level above 150 mg/dl or patient is

on equivalent therapy,
• serum HDL level lower than 40 mg/dl in men and 

50 mg/dl in women or patient is on equivalent therapy,
• systolic blood pressure above ≥ 130 mm Hg or diastolic

above ≥ 85 mm Hg or patient is on equivalent hyper-
tensive therapy,

• fasting glucose ≥ 100 mg/dl or diagnosed diabetes
type 2.

Statistical analysis was performed in the Statistica
9.0 programme. 

Results
The studied group consisted of 151 patients, mean

age 59 (50-70 years), 88 women and 63 men. According
to the criteria of metabolic syndrome all patients were
divided into two groups: with or without metabolic syn-
drome. In Table I demographic, clinical and biochemical

Parameter Without metabolic syndrome (n = 97) With metabolic syndrome (n = 54) Value of p

Male [%] 39.2 46.3 NS

Age [years] 59.1 ±4.7 58.9 ±4.6 NS

Weight [kg] 75.7 ±12.2 84.2 ±13.7 < 0.001

Height [cm] 166.5 ±10.0 166.3 ±9.3 NS

BMI [kg/m2] 27.3 ±4.0 30.4 ±4.2 NS

Waist [cm] 93.4 ±9.6 100.7 ±10.9 NS

Systolic BP [mm Hg] 127.3 ±13.7 139.5 ±16.2 < 0.001

Diastolic BP [mm Hg] 79.5 ±9.1 85.4 ±7.9 < 0.001

HDL [mg%] 65.1 ±17.3 54.3 ±16.0 < 0.001

TG [mg%] 108.8 ±48.8 157.2 ±56.3 < 0.001

Glucose [mg%] 97.5 ±11.2 108.9 ±13.5 < 0.001

Table I. Demographic data, selected clinical and laboratory findings in patients with and without metabo-
lic syndrome 
Tabela I. Dane demograficzne, wybrane dane kliniczne i laboratoryjne u pacjentów z zespołem metabolicz-
nym i bez niego
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data in patients with or without metabolic syndrome are
shown. 

Metabolic syndrome was diagnosed in 54 patients
(35.8%). Adenomas were found in 38 patients (25.2%),
18 patients (33.3%) with metabolic syndrome and 
20 patients (20.6%) without metabolic syndrome. Preva-
lence of adenomas was significantly higher in patients
with metabolic syndrome (p < 0.05) (Figure 1). In 20 pa -
tients adenomas were larger than 10 mm in size.

In Table II the prevalence of adenomas larger and
smaller than 10 mm is shown in patients with or with-
out metabolic syndrome. The prevalence of adenomas
larger than 10 mm was significantly higher in patients
with metabolic syndrome (p < 0.05) (Table II). Table III
shows demographic data, clinical features and laborato-
ry findings of patients with respect to adenoma size.
Patients with adenoma larger than 10 mm were signifi-
cantly older and had higher body weight (Table III).
Colon cancer was found in 2 patients (1.3%). Table IV
shows the histological analysis of polyps. 

Using regressive classification tree analysis we tried
to identify compounds of metabolic syndrome connect-
ed with adenoma development. Adenoma development
was connected with HDL ≥ 95 mg% or HDL level
between 45 mg% and 95 mg% with fulfilled criteria of
metabolic syndrome (Figure 2).

Discussion
Endoscopic polypectomy of colonic adenomas is

the most effective prevention of colorectal cancer
development [5]. In Poland screening colonoscopy is
recommended starting from age 50 years and repeat-
ed every 10 years [6]. In patients with family history of
colorectal cancer colonoscopy should be started earli-
er and repeated more frequently [7]. Identification of

risk factors is important for proper screening design.
Apart from age and family background other factors
may play a role in colorectal cancer development [8].
Recent data show that cancer can grow even in small
adenomas [9].

Fig. 1. Prevalence of colonic adenomas in pa tients
with and without metabolic syndrome (MS)
Ryc. 1. Częstość występowania gruczolaków jeli-
ta grubego u chorych z zespołem metabolicznym
i bez niego
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Parameter Adenoma Adenoma Value of p
< 10 mm ≥ 10 mm

Male [%] 55.6 40.0 NS

Age [years] 58.0 ±5.1 61 ±4.0 < 0.05

Weight [kg] 78.4 ±13.8 80.7 ±15.5 NS

Height [cm] 167.8 ±6.4 161.7 ±15.6 NS

BMI [kg/m2] 27.7 ±4.0 31.1 ±5.7 < 0.05

Waist [cm] 96.9 ±11.2 100.4 ±11.0 NS

Systolic BP [mm Hg] 130 ±11.9 137.8 ±20.8 NS

Diastolic BP [mm Hg] 79.8 ±9.6 83.2 ±9.9 NS

HDL [mg%] 68.9 ±25.0 60.0 ±17.3 NS

TG [mg%] 118.6 ±43.4 135.1 ±51.3 NS

Glucose [mg%] 101.8 ±11.5 104.1 ±15.8 NS

Table III. Demographic data, selected clinical
and laboratory findings in patients with adeno-
ma < 10 mm and adenoma ≥ 10 mm
Tabela III. Dane demograficzne, wybrane dane
kliniczne i laboratoryjne u pacjentów z gruczola-
kami o średnicy mniejszej i większej niż 10 mm

Adenoma With metabolic Without metabolic 
syndrome (n = 18) syndrome (n = 20)

< 10 mm, n [%] 5 13

≥ 10 mm, n [%] 13 7

Table II. Adenoma size in patients with and
without metabolic syndrome
Tabela II. Wielkość gruczolaków u chorych
z zespołem metabolicznym i bez niego

Adenoma histology

Tubular Tubulo-villous Villous Serrated

Without metabolic syndrome 17 2 0 1

With metabolic syndrome 13 1 0 2

Table IV. Histology of adenomas
Tabela IV. Histologia gruczolaków
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Patients with metabolic syndrome had significantly
higher body weight and higher body mass index (BMI)
and waist diameter, but the difference was not statisti-
cally significant compared to patients without metabol-
ic syndrome, probably due to the small sample size. 

In our study group adenomas were found in 25% of
patients, colon cancer in 2 patients (1.3%). Similar preva-
lence of adenomas was reported by other authors in
higher risk populations [10], while in the general popula-
tion adenomas were found less frequently. Other stud-
ies found in the general population slightly lower or
even higher prevalence of adenomas than in our study
[11]. The high prevalence of adenomas in our group can
be explained by the relatively high age of the studied
group. In addition, in our prophylactic programme we
observed higher admittance of patients with familial
cancer history. 

The results of our study proved higher prevalence of
colonic adenomas in patients with metabolic syndrome.
It was also reported by other authors [12-14]. There is an

especially strong correlation between visceral obesity
and colonic adenomas [13].

Insulin resistance and hyperinsulinemia in metabol-
ic syndrome are discussed as factors that play a role in
adenoma development as they increase the level of
insulin-dependant growth factors. Hyperinsulinaemia
leads to increase of insulin-like growth factor-1 (IGF-1),
higher leptin level and lower adiponectin. All these fac-
tors can promote carcinogenesis. Colonic epithelium
exchange is increased and apoptosis inhibited [15],
though all mechanisms are not known. 

In our study we found 53% of adenomas larger than
10 mm, similar to data reported by other authors (Hoda -
doostan et al. – 41% [16]). We also found that prevalence
of adenomas larger than 10 mm was higher in patients
with metabolic syndrome, which may be explained by
faster adenoma growth in metabolic syndrome. 

No reports are available concerning the role of
increased HDL level in the development of colonic ade-
nomas. HDL level is one of the metabolic syndrome cri-

Fig. 2. The results of CART analysis
Ryc. 2. Wynik analizy CART
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teria but data about its role in adenoma development
are ambiguous. Some authors did not find an associa-
tion but others confirmed that decreased HDL is con-
nected with increased risk of adenoma development 
[12, 17]. Our results might be explained by a new statis-
tical analysis method: regressive classification tree
analysis. So far in study designs only subgroups with
normal or decreased HDL have been analysed [10]. It was
shown just recently that large HDL molecules also known
as dysfunctional HDL are no longer cardioprotective and
can be a risk factor of cardiovascular diseases [18, 19].
Yang et al. reported increased prevalence of cardiovas-
cular disease in patients with colonic adenomas and col-
orectal cancer, which can be explained by the same
pathway [20]. The results of our study are based on HDL
cut-off values connected with increased risk of adeno-
ma (learning study) and need confirmation in a prospec-
tive study (validation study). Concerning the specifica-
tion of statistical analysis lower prevalence of adenomas
in validation study is expected in patients with an HDL
level below 95 mg%. 

In our study we also found higher prevalence of
colonic adenomas in patients with metabolic syndrome
and an HDL level between 45 mg% and 95 mg%. Hyper-
triglyceridaemia, insulin resistance and hyperinsulinism
decrease the HDL level. The results of the study proved
that lack of this inhibition might be connected with
increased risk of adenoma, while in patients with a low
HDL level and metabolic syndrome the prevalence of
adenomas is low. Our study does not fully explain the
nature of this phenomenon but indicates the possible
complex associations between components of metabolic
syndrome, especially HDL and prevalence of metabolic
syndrome. 

The main limitation of the study was the low num-
ber of patients enrolled and lack of a validation group to
confirm the 95 mg% HDL cut-off value. 

Conclusions
Metabolic syndrome can be a risk factor for develop-

ment of colonic adenomas. Adenoma growth can be
acce lerated in metabolic syndrome. HDL molecules can
promote colonic proliferation and formation of adenoma. 
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