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A b s t r a c t 

Introduction: The aim of the study was to evaluate the impact of sex, age, 
family history and distal findings on the risk of proximal advanced neoplasia 
(cancer or advanced adenoma) in the large bowel.
Material and methods: Records for 10  111 asymptomatic participants of 
the Colonoscopy Screening Program (CSP), recruited from the Warsaw region 
between 2000 and 2004, were analyzed. A  multivariate logistic regression 
model was used to estimate the impact of sex, age, family history and most 
advanced distal lesions on the occurrence of proximal advanced neoplasia. 
To enhance comparability of the study two definitions of the proximal colon 
were applied – either the splenic flexure (1st) or the bend between the de-
scending and sigmoid colon (2nd definition) represented the boundary. 
Results: One hundred and thirty-three (1st) and 167 patients (2nd definition) 
were found to have at least one advanced neoplastic lesion in the proximal 
part, respectively. Eleven and 14 patients were found to have carcinoma, 
while in 130 and 163 patients at least one proximal advanced adenoma 
ap peared. Men were at twice as high risk of having advanced neoplasia in 
the proximal colon than women (OR = 1.94, 95% CI: 1.31–2.87, p = 0.001 or  
OR  = 1.69, 95% CI: 1.20–2.40, p = 0.003, respectively). The presence of dis-
tal advanced neoplastic lesions was associated with 3.5 times higher risk of 
proximal advanced neoplasia (OR = 3.58, 95% CI: 2.00–6.43, p < 0.0001 or 
OR = 3.41, 95% CI: 1.95–5.96, p < 0.0001), respectively.
Conclusions: The results may confirm some limitation of flexible sigmoid-
oscopy in the screening settings in comparison with colonoscopy, at least in 
men and people with distal advanced neoplasia. 

Key words: colonoscopy, colorectal cancer, neoplasia, flexible sigmoidoscopy,  
screening.

Introduction

Colorectal carcinoma (CRC) in Western societies is the second cause 
of cancer-related mortality with the perspective of a growing impact on 
national health care systems. Also in Poland it is a significant problem 
and a  disturbing increase in the CRC incidence has been observed in 
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recent years [1]. Colorectal carcinoma is, however, 
preventable, as most of the sporadic cases devel-
op from their premalignant counterparts. In 1 of 
5 to 6 asymptomatic participants of the screen-
ing program at least one adenoma is detected [2]. 
Some adenomas are proved to have a significantly 
higher potential of malignant progression. Being 
the direct precursors of CRC they are recognized 
as advanced adenomas (AA). Advanced adenomas 
are defined as lesions of at least 10 mm in diame-
ter, with high-grade neoplasia, villous or tubulo-vil-
lous morphology, or any combination of the above 
features [3]. Colorectal carcinomas and their direct 
precursors – advanced adenomas – require urgent 
management and are defined as advanced neo-
plastic lesions according to their histological and 
clinical features. Early endoscopic detection and 
removal of advanced neoplastic lesions decreases 
cancer related mortality. Consequently endoscopic 
screening has been introduced to preventive strat-
egy practices [4–7]. Full length bowel inspection 
(colonoscopy – CS) and flexible sigmoidoscopy 
(FSS) are advocated in official recommendations 
[8]. Advantages and drawbacks of both methods 
warrant their comparison in the colorectal screen-
ing settings. The simplicity, comfort and safety of 
FSS must be balanced with expected effective-
ness, which is impaired by the 60 cm range of 
inspection. Such restriction leads to misdetection 
of a  substantial number of advanced neoplastic 
lesions [9]. Furthermore, additional doubts appear 
due to the postulated proximal shift of colorectal 
cancers and advanced adenomas – fortunately 
both of them seem to be illusive [10, 11]. Several 
authors have reported that the presence of dis-
tal epithelial polyps may predict the occurrence of 
proximal lesions [12, 13]. Therefore distal lesions 
along with certain clinical features could serve 
as useful indicators of people who would benefit 

most from full CS, while the rest of screened peo-
ple would benefit sufficiently from FSS. 

It is worth noting that dual designations of the 
proximal segment in the large bowel are used in 
the literature. The first approach relies on diverse 
embryological origin of the proximal and distal 
parts, as well as the topography of the mesocolon. 
In this designation the splenic flexure constitutes 
the boundary; the proximal (or right) part consists 
of the cecum, ascending colon, hepatic flexure, 
transverse colon and the splenic flexure itself. The 
second definition corresponds to the extent of the 
flexible endoscope. In this approach the bound-
ary between the proximal and distal part is the 
bend between the descending and sigmoid colon. 
Both approaches were utilized in our analysis to 
enhance comparability.

Material and methods

Records for 10 111 asymptomatic participants 
of the National Colorectal Cancer Screening Pro-
gram (CSP) from the Warsaw region who under-
went colonoscopy between 2000 and 2004 were 
analyzed. They were people 50–65 years old, re-
gardless of their family history, as well as people 
40–65 years old with a first line relative diagnosed 
with CRC [14]. The demographic description of the 
study group is presented in Table I.

Clinical data were collected, including sex, age 
and family history. Detailed histopathologic anal-
ysis was performed, using the WHO classification 
[15]. Each epithelial lesion was described in terms 
of size, localization, histology, presence and grade 
of intraepithelial neoplasia (when applicable). Only 
full colonoscopies (cecum reached) were analyzed 
to minimize the possibility of not detecting clini-
cally relevant proximal lesions.

The following factors were considered as pos-
sible predictors of proximal advanced neoplasia: 

Table I. Characteristics of participants of the Colonoscopy Screening Program

Parameter Results

Mean age, mean ± SD 55.53 ±5.70

Gender, n (%):

Male 3452 (34.14)

Female 6659 (65.86)

Age group [years]:

≤ 45 522 (5.16%) M: 200 F: 322

46–50 1276 (12.62%) M: 422 F: 854

51–55 3337 (33.00%) M: 1108 F: 2229

56–60 2661 (26.32%) M: 892 F: 1769

≥ 61 2315 (22.90%) M: 810 F: 1505
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gender, age (< 45, 46–50, 51–55, 56–60), family 
history (not shown) and the most advanced distal 
lesion (MADL). Most advanced distal lesion pa-
rameters were categorized as:
–  lack of distal abnormalities,
–  presence of at least one hyperplastic polyp,
–  presence of at least one non-advanced adenoma,
–  presence of at least one advanced neoplastic 

lesion.

Statistical analysis

In the case of multiple lesions the more ad-
vanced category was assigned for the MADL. Pres-
ence of at least one advanced neoplastic lesion 
in the proximal colon was the primary endpoint 
of the study. The association between considered 
risk factors and presence of proximal advanced 
neoplasia was assessed using multiple logistic 
regression models. The models were fitted using 
Hosmer-Lemeshow statistics. Five percent level 
of significance was used. All tests were two-sided 
and the analysis was performed for two defini-
tions of proximality.

Results

Two thousand and seven participants were 
found to have 3248 adenomas of any type (tubu-
lar, tubulo-villous, villous and/or serrated). Four 
hundred and seventy participants were found to 
have 543 advanced neoplastic lesions – carcino-
mas and advanced adenomas altogether. The his-
tological description of the advanced neoplastic 
lesions is presented in Table II.

Fifty-three patients were found to have cancer  
– most of them in the distal part of the colon.  
In 11 (1st) and 14 (2nd definition of proximal seg-

ment) participants the carcinoma was located in 
the proximal portion. No patients with synchro-
nous carcinomas were found.

Four hundred and ninety advanced adenomas 
were found in 424 patients. Three hundred and sev-
enty-seven participants were found to have 1 AA,  
while the rest were found to have multiple polyps. 
In 123 (154) people AA were located in the proxi-
mal part (respectively).

Overall 133 and 167 patients with at least one 
advanced proximal neoplastic lesion were identi-
fied for the 1st and 2nd definitions of proximality, 
respectively. The anatomical distribution of ad-
vanced neoplastic lesions – carcinomas and AA – 
is presented in Table III. 

Among 353 patients with distal advanced 
neoplasia (carcinoma and/or AA) 17 participants 
(4.82%) were found to have at least one proximal 
AA and/or carcinoma (1st definition of proximal por-
tion). For the 2nd definition 18 participants out of 
320 (5.63%) were identified with such coexistence.

The risk factors of proximal advanced neoplas-
tic lesion(s) are presented in Table IV. Presence of 
advanced distal neoplastic lesions was one of the 
reliable predictors of proximal advanced neoplasia. 
The risk was increased by about 3.5 times, irrespec-
tively of proximality definition, and highly signif-
icant (OR = 3.58, 95% CI: 2.00–6.43, p < 0.0001;  
OR = 3.41, 95% CI: 1.95–5.96, p < 0.0001; respec-
tively). Furthermore, males were more prone to 
have advanced proximal neoplasia (OR = 1.94,  
95% CI: 1.31–2.87, p = 0.001; OR = 1.69, 95% CI: 
1.20–2.40, p = 0.003; respectively). 

Discussion

In the colorectal screening settings the effica-
cy, safety, accessibility and financing issues have 
to be balanced. The optimal approach may face 
obvious limitations in lesion detection rate for the 
price of fitting to the system requirements. Ac-
cordingly several screening methods are available, 
namely fecal occult blood test, flexible sigmoidos-
copy, colonoscopy and computed tomography (CT) 
colonography. The latter has been officially advo-
cated in the American guidelines [16]. Also the 
molecular screening of CRC seems to be a prom-
ising option with numerous possible markers, al-
though it still requires much more research [17]. 
Endoscopy is favored, being both diagnostic and 
potentially therapeutic. The distal 60 cm of the co-
lon remains within the range of flexible sigmoid-
oscopy. The proved reduction of CRC related mor-
tality in FSS based screening programs amounts 
to 30–40% [18]. Colonoscopy enables full length 
bowel inspection, being in some ways superior to 
all methods of limited range. It must be remem-
bered however that the tolerance and acceptance 
of this method are disputable. It remains to be de-

Table II. Histological description of advanced neo-
plastic lesions

Variable Number 
of lesions

Dysplasia 
(if appli-
cable)

Size 

Cancers 53 ≥ 10 mm; n = 52
< 10 mm; n = 1

Advanced 
adenomas:

490 432 LGD 
58 HGD

≥ 10 mm; n = 264
< 10 mm: n = 226

Tubular 170 127 LGD 
43 HGD

≥ 10 mm; n = 147
< 10 mm; n = 23

Tubulo-
villous 

285 271 LGD 
14 HGD

≥ 10 mm; n = 94
< 10 mm; n = 191

Villous 
adenoma

17 17 LGD < 10 mm; n = 17

Serrated 
adenoma

18 17 LGD  
1 HGD

> 10 mm; n = 18

Total 543

LGD – low grade dysplasia, HGD – high grade dysplasia
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Table III. Anatomical distribution of advanced neoplastic lesions among patients

Anatomical location Total number  
of patients

Number of patients with 
cancer (Ca)

Number of patients with  
advanced adenoma (AA)

Cecum 32 1:
1 with 1 Ca

31:
30 with 1 AA
1 with 2 AA

Ascending colon 45* 6:
6 with 1 Ca*

40:
35 with 1 AA
4 with 2 AA
1 with 4 AA

Hepatic flexure 17 1:
1 with 1 Ca

16:
16 with 1 AA

Transverse colon 41 2:
2 with 1 Ca

39:
38 with 1 AA
1 with 2 AA

Lienal flexure 5 1:
1 with 1 Ca

4:
4 with 1 AA

Descending colon 36 3:
3 with 1 Ca

33:
32 with 1 AA
1 with 2 AA

Sigmoid colon 214** 20:
20 with 1 Ca**

195:
184 with 1 AA

9 with 2 AA
1 with 3 AA
1 with 4 AA

Rectum 115 19:
19 with 1 Ca

96:
86 with 1 AA
10 with 2 AA

Ca – carcinoma, AA – advanced adenoma. The values of 133 (167) patients with proximal advanced neoplasia do not strictly correspond 
to the sum of values in the appropriate anatomical locations due to the coexistence of lesions in different anatomical locations (see 
Results). *In 5 patients Ca was found as a single lesion, in 1 patient Ca coexisted with four AA. The total number of patients with 
advanced neoplastic lesion(s) in the cecum is 45. **In 19 patients Ca was a single lesion, in 1 patient Ca coexisted with 2 AA in this 
location. The total number of patients with advanced neoplastic lesion(s) in the sigmoid colon was 214

Table IV. Risk factors for proximal advanced neoplasia

Parameter 1st definition of proximality 2nd definition of proximality

OR 95% CI Value of p OR 95% CI Value of p

Gender (M vs. F) 1.94 1.31–2.87 0.001 1.69 1.20–2.40 0.003

Age category [years]:

≤ 45 > 0.1 > 0.1

≤ 50 > 0.1 > 0.1

≤ 55 6.76 0.90–50.79 0.06 3.86 0.90–16.51 0.07

≤ 60 5.79 0.77–43.72 0.09 3.48 0.91–14.94 0.09

Family history 1.05 0.95–1.17 0.09 > 0.1

MADL:

Distal HP > 0.1 > 0.1

Distal non-advanced adenoma > 0.1 > 0.1

Distal advanced neoplasia 3.58 2.00–6.43 < 0.0001 3.41 1.95–5.96 < 0.0001

CI – confidence interval, OR – odds ratio, MADL – most advanced distal lesion

cided then whether the advantages of FSS may 
overweigh the risk of not detecting the proximal 
lesions. 

Epithelial lesions of the large bowel develop as 
the result of genetic and environmental interac-
tions and may develop synchronously. Therefore 
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it is debated whether the existence of proximal 
lesions can be predicted on the basis of distal 
findings. Distribution of epithelial polyps in symp-
tomatic and asymptomatic populations was in-
vestigated and distal-proximal correlations have 
been displayed. Several authors have proved the 
value of distal lesions in predicting synchronous 
proximal neoplasia. Among considered risk factors 
of proximal neoplasia are also family history, age 
and gender. If any combination of anticipated fac-
tors could serve as a  reliable predictor, it would 
possibly help to optimize colorectal screening.

Atkin et al. suggested that baseline FSS-detect-
ed adenomas can predict the risk of CRC devel-
opment [19]. Presence of small (less than 1 cm) 
adenomas has not been confirmed as significant 
by them. Existing data however are not coherent. 
Even smaller lesions were considered relevant in 
some papers. From the 1980s they were thought 
to be markers of neoplastic lesions in both parts of 
the large bowel, indicating the necessity of CS [20, 
21]. Others regarded the risk of advanced neoplas-
tic lesions as negligible, not requiring subsequent 
CS. According to Zarchy and Ershoff, people with 
small distal tubular adenoma are at only 1% risk 
of synchronous advanced proximal adenoma [22]. 
Distal advanced adenomas are associated with 
over 10% frequency of proximal advanced neopla-
sia. According to others, not the size but merely 
occurrence of adenomas defines the risk. Read et 
al. reported the existence of proximal adenomas 
in 29% of patients with distal adenomas of less 
than 5 mm, 29% with adenomas of 6–9 mm, and 
in 57% of patients with advanced distal adeno-
mas [23]. Wallace in a  prospective cohort study 
found that the number of small adenomas may 
indicate higher risk, while a single distal small tu-
bular adenoma is not significant [24].

Hyperplastic polyps’ value as predictors of ad-
vanced proximal neoplasia has also been investigat-
ed. Lin et al. performed a meta-analysis of 21 stu-
dies, concluding that in asymptomatic patients 
presence of distal hyperplastic polyps was not 
associated with increased risk of either non-ad-
vanced or advanced neoplasia in the proximal co-
lon [25].

To consider the predictive value of major pro-
posed factors, we used a multivariate model, in-
corporating age, gender, family history and most 
advanced distal lesions (categorized into hyper-
plastic polyps, non-advanced adenomas and ad-
vanced neoplastic lesion categories). In our study 
male gender was associated with twice the risk 
of proximal advanced neoplasia compared to fe-
males, which is in line with previous observations. 
Nguyen et al. in a meta-analysis including about 
one million asymptomatic screened patients ob-
served the relative risk associated with male gen-

der to be 1.83 (95% CI: 1.69–1.97) compared to 
females, regardless of the age category [26]. Our 
results do not support the postulated association 
between age and proximal advanced neoplasia 
[27]. Although in our study there was a tendency 
in older subgroups, it did not reach the level of 
statistical significance. Family history was not of 
value in predicting advanced proximal neoplasia. 

Unequivocal predictive value was proved for 
the presence of distal advanced neoplasia. It was 
associated with 3.5 times higher risk of synchro-
nous proximal advanced neoplasia (OR 3.58 and 
3.41 for the first and second definition of prox-
imality, respectively), and was highly significant.

There are some limitations of our study. Doubts 
concerning recruitment policies in screening pro-
grams always exist. Some of the patients may 
have not been totally asymptomatic, which may 
be a potential source of bias. The precise report-
ing of the anatomical locations in the colon also 
seems to be uncertain, which is however a usual 
restriction of the endoscopic evaluation in such 
studies. Furthermore, we do not directly compare 
different screening endoscopic methods, but rath-
er concentrate on identification and appraisal of 
certain predictive factors. In the light of our results 
males and people with distal advanced neoplastic 
lesions seem to constitute a subgroup of asymp-
tomatic participants who would especially bene-
fit from the full colonoscopy strategy. It remains 
to be determined then whether the full colonos-
copy-based screening is necessary in all asymp-
tomatic participants, or in certain subgroups only 
(identified in our study), without the significant 
risk of a negative impact on screening effective-
ness and subsequent cancer-related mortality. 

In conclusion, the results may indicate some 
limitations of flexible sigmoidoscopy in the col-
orectal screening settings, at least in men and 
people with distal advanced neoplastic lesions. 
Thus, our study contributes to the ongoing debate 
regarding endoscopic screening strategies.
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