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Background. Diverticular disease and colorectal neoplasia share simi- 
lar epidemiological features and risk factors. 
Aim. To evaluate a possible association between diverticular disease 
and both adenomas and colorectal cancer in patients undergoing total 
colonoscopy 
Methods. Overall, 630 consecutive patients were recruited from the 
3 Units. Inclusion criteria were age over 45 years and the perfor- 
mance of total colonoscopy Demographic and clinical data were 
recorded. Adenomas were defined as advanced when their size was 
>I cm in diameter: and/or the percentage of the villous component 
was >30% and/or high grade dysplasia was present. 
Results. At endoscopy, 291 [47%] out of 630 patients presented ev- 
idence of diverticular disease. Adenomas were found in 92 (3 1.9%) 
patients with diverticular disease and in 98 [28.9%] patients without 
[p=ns). The prevalence of adenomas located in the sigmoid colon was 
significantly higher in patients with diverticula than in controls (64.1% 
vs 4 1.8%; pcO.O5]. SimilarIN the detection of advanced adenomas lo- 
cated in the sigmoid colon was more likely in patients with diverticula 
than in controls (59.6% vs 37.5%; pcO.05). Colorectal cancer preva- 
lence was similar in patients with and without diverticula (8.3% vs 
7. I %; p=ns], and no difference was detected regarding site, between 
the two groups. 
Conclusions. Patients with diverticular disease have a higher risk of 
harbouring adenomas and advanced adenomas in the sigmoid colon. 
This observation should be taken into account in screening and sur- 
veillance programmes for colorectal neoplasia. 
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Introduction 

Colonic neoplasia and diverticular disease have shared a common epidemi- 
ological trend since the last Century I-4 Their prevalence has increased dra- . 
matically in Western countries, especially in the elderly. Indeed, colorectal 
neoplasia has become a major cause of cancer-associated morbidity and 
mortality in the United States and Europe, reaching a cumulative lifetime 
risk of approximately 6% 5. Similarly, prevalence of diverticular disease, in 
autopsy series, has risen since 1910 from 5% to more than 50% h. 
In most cases, colorectal cancer is thought to be the result of an adenoma- 
carcinoma sequence ‘, and many risk factors involved in its development, 
such as age and Western diet (low in fibre and rich in dietary fat), are also 
claimed to play a role in the pathogenesis of diverticular disease * 9. How- 
ever, an association between these diseases is still debatable, and very few 
data have been reported ‘O ‘I. 
Aim of the present study was to further evaluate a possible association be- 
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tween diverticular disease and both adenomas and col- 
orectal cancer in patients undergoing total colonoscopy. 

Patients and methods 

Consecutive patients from the 3 Units were prospec- 
tively enrolled in the study between January and July 
2000. Inclusion criteria were: age over 45 years and 
need for a total colonoscopy. Exclusion criteria were: 
previous radiographic or endoscopic studies of the 
colon, a personal history of either colonic neoplasia, 
diverticular disease, inflammatory bowel disease or 
large bowel resection, a family history of hereditary 
colorectal cancer. Those patients with more than 10 
adenomatous polyps or evidence of inflammatory 
bowel disease at endoscopy were also excluded. Prior 
to endoscopy, patients answered a questionnaire re- 
garding family history, indication for endoscopy ac- 
cording to the American Society of Gastrointestinal 
Endoscopy (ASGE) guidelines, bowel habits, and pre- 
vious abdominal surgery 12. 
At endoscopy, patients were classified into two groups 
according to the presence or absence of diverticula. Di- 
verticular disease was endoscopically specified in 
terms of location and segmental extension. The severi- 
ty of diverticulosis was classified as follows: a) spastic 
colon diverticulosis: presence of multiple diverticula 
with increased thickness of the bowel wall and reduc- 
tion of the lumen due to overlapping folds; b) simple 
massed diverticulosis: presence of numerous diverticu- 
la with little or no thickening of the wall; c) right-sided 
diverticulosis: presence of some diverticula confined to 
the right colon with no alteration of the wall 6 ‘j. Predi- 
verticular state and single diverticulum were not taken 
into account. For the purpose of the study, the size of 
the polyps was estimated during endoscopy, and all 
polyps were removed for histological examination. 
Dysplasia of adenomas was defined as low-grade or 
high-grade according to criteria reported elsewhere 14, 
whereas hyperplastic polyps were not considered. Ade- 
nomas were defined as advanced if greatest than I cm 
in size, and/or the percentage of the villous component 
was >30% and/or a high grade dysplasia was present r4. 
In the case of multiple polyps, the most severe adeno- 
ma was identified - by ranking histopathology from 
extremely severe to not very severe - and considered 
for statistical analysis. All cancers were documented 
histologically. 

Statistical analysis 
Differences in proportions and in means were calculat- 
ed by X2 test and Student t test, respectively. A ~~0.05 
value was considered to be significant. The Odds Ratio 
(OR), adjusted for the confounding influence of age, 

was computed by the Mantel-Haenszel method to as- 
sess the association between the presence of diverticu- 
lar disease and sigmoid adenomas. 

Results 

Overall, 630 consecutive patients were included in the 
study. Of these, 291 (47%) had diverticular disease at 
endoscopy. Demographic and clinical characteristics 
of the two groups, and indications for colonoscopy are 
given in Tables I and II. Patients with diverticula were 
significantly older (66.8 vs 61.5 years; p<O.Ol), and 
complained of constipation more frequently than con- 
trols (43% vs 28.6%; p<O.Ol), whereas no difference 
between the two groups was found regarding indica- 
tion for endoscopy, family history of neoplasia, and 
previous extra-colonic abdominal surgery. Diverticular 
disease involved the sigmoid colon in 286 cases 
(98.2%), extending also to the descending colon in 68, 

I Table I. Clinical and demographic data 

llarinble 

Lliuerticular disease and sigmoid colon adenomas 
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Age, mean [range), years 

Sex, M/F 

66.8 f45-61 I 61.5 145-761 <O.Ol 

146l143 17W161 ns 

First-degree familiarity for 
colorectal neoplasia [%I 55 (191 68 (201 ns 

1 Bowel habit [%I 
Normal 
Constipation 
Oiarrhoea 

126 f441 162 (53.71 ns 
125 (431 97 (28.61 <O.Ol 

26 (8.91 43 (12.71 ns 
I Irregular 12 (4.11 17 (51 ns 

Previous surgery [%I 
Appendicectomy 
Gyneecological 
Cholecystectomy 
Others 

’ 
45 f15.51 46 (13.61 ns 
24 K3.21 20 15.91 ns 
37 (12.71 39 (Il.51 ns 
24 El.21 25 (7.41 ns 

r Table II. Indications for colonoscopy 

Miiation . . 
-w 

n=2Sl t%l 
p wlue 

Rectal bleeding 64 (28.91 
Constipation 42 (14.41 
Oierrhoea 17 (5.61 
Anaemia 20 C6.91 
Abdominal pain 94 (32.31 
Increased tumourel markers 3 III 
Others 31 (IO.61 

103 (30.41 
35 f10.31 
24 t7.11 
26 (7.71 

114 (33.71 
5 [I .51 

32 f91 

ns 
ns 
ns 
ns 
ns 
ns 
ns 
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and as far as the right colon in 53, respectively, where- 
as the remaining 5 (1.8%) cases had right-sided diver- 
ticulosis. Among the 286 patients with left-sided or 
diffuse diverticulosis, spastic colon diverticulosis of 
the sigma was present in 189 (66.1%) cases, and sim- 
ple massed diverticulosis in the remaining 97 (33.9%). 
Neoplasia, either adenoma or carcinoma, was detected 
in 116 (39.8%) patients with diverticula, and in 122 
(35.9%) of those without (p = ns). In detail, adenomas 
were found in 92 (31.9%) patients with diverticular 
disease and in 98 (28.9%) patients without diverticula 
(p = ns). In the diverticular disease patients, adenomas 
were found in 62 (32.3%) patients with spastic colon 
diverticulosis and in 30 (30.9%) patients with simple 
massed diverticulosis (p = ns). As shown in Table III, 
52.6% of all polyps detected were confined to the sig- 
moid colon. Indeed, the prevalence of adenomas locat- 
ed in the sigmoid colon was significantly higher in pa- 
tients with diverticula than in those without (64.1% vs 
41.8%; ~~0.05). Since the prevalence of diverticular 
disease increases with age, the disturbing influence of 
this variable should be removed in the analysis. Ad- 
justing for the confounding effect of age (560 years vs 
>60 years), the association between the presence of di- 
verticular disease and the presence of sigmoid colonic 
adenomas was, nevertheless, still observed [ORMMH: 2.4; 
95% confidence interval (CI)=1.3-4.61. Regarding ad- 
vanced adenomas, the overall number was similar in 
the two groups, although the anatomic distribution was 
different. Indeed, the percentage of advanced adeno- 

Table III. Distribution of adanomas and cancers. 

Finding Divefm~~~ents CUttlWlS p value 
= n=333 I%1 

Adenomas (%I 
Rectum 
Sigmoid colon 
Descending colon 
Transverse colon 
Ascending colon 
Caecum 

Advanced adenomas [%I 
Rectum 
Sigmoid colon 
Descending colon 
Transverse colon 
Ascending colon 
Ceecum 

Cancer 
Rectum 
Sigmoid colon 
Descending colon 
Transverse colon 
Ascending colon 
Caecum 

92 (31.61 
8 El.71 

59 164.11 
12 [I31 

5 E.41 
5 (5.41 
3 t3.31 

52 (I 7.81 
3 El.71 

31 l59.61 
9 (17.41 
3 15.71 
4 [7.81 
2 (3.81 

24 EL31 
9 (37.51 
7 (29.21 
2 (8.31 
1 t4.21 
1 (4.21 

98 t2e.91 
15 l15.31 
41 (41.81 
12 (12.21 

8 B.21 
11 [Il.21 
11 HI.21 

56 c16.51 
9 [16.11 

21 (37.51 
10 (17.91 

5 C8.91 
5 63.91 
6 [IO.71 

24 (7.11 
4 (16.71 
8 (33.31 

4 [I 6.71 
4 U6.71 
4 (I 6.71 

ns 

oni3 
ns 
ns 
ns 
ns 

ns 

0::2 
ns 
ns 
ns 
ns 

ns 
ns 
ns 
ns 
ns 
ns 
ns 

mas in the left colon of patients with diverticular dis- 
ease was 76.9% compared to 55.3% in those without 
diverticula (~~0.05). In detail, the prevalence of ad- 
vanced adenomas located in the sigmoid colon was 
significantly higher in patients with diverticula than in 
controls (59.6% vs 37.5%; p<O.O5), whereas no differ- 
ence for the descending colon was found (17.3% vs 
17.8%; p = ns). Regarding the shape of the adenomas, 
pedunculated polyps were significantly more frequent 
in diverticular disease patients than in controls (46.7% 
vs 31.6%; p<O.O5). 
Cancer prevalence was similar in patients with and 
without diverticula (8.3% vs 7.1%; p = ns), and no dif- 
ference regarding site was detected between the two 
groups (Table III). 

Discussion 

Diverticular disease and colorectal neoplasia share sim- 
ilar epidemiological features and risk factors I-4 * 9. Nev- 
ertheless, whether or not an association between the 
two diseases really exists is still unclear, and only very 
few data are available. Although the overall prevalence 
of colon cancer was found to be the same between pa- 
tients with diverticulosis and normal controls ‘Ox ’ ‘, a co- 
hort study on 7 159 patients with diverticular disease re- 
vealed an increased risk for left-colon cancer in these 
patients as compared to the general population 15. 
The present study has been performed to assess the re- 
lationship between diverticular disease and both ade- 
nomas and carcinomas in consecutive patients under- 
going total colonoscopy. To avoid referral bias, pa- 
tients who had already had a previous colonic study 
(endoscopy or radiology) were not included. Our data 
showed a 2.4-fold increased risk for sigmoid location 
of adenomas in patients with diverticula as compared 
to controls. Similarly, the prevalence of advanced ade- 
nomas in the sigmoid colon was higher in these pa- 
tients than in controls. Since the presence of advanced 
adenomas is regarded as a risk factor for developing 
cancer over time 16-19, our findings are consistent with 
the finding of a higher risk of left-sided colon cancer in 
diverticular disease than previously reported Is. In our 
study, no difference in left-sided colon cancer was de- 
tected between diverticular disease patients and con- 
trols, although the percentage of carcinomas detected 
in the distal colon was similar to that reported in a re- 
cent study 20. This observation, however, may depend 
on the limited overall number of cancers detected in 
our study. Similarly, the lack of a higher prevalence of 
adenomas in sites other than the sigmoid tract in pa- 
tients with diffuse or right-sided diverticulosis could 
be explained by the small sample size. Therefore, larg- 
er studies are recommended in this field. 
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Although the reason for the association between diver- 
titular disease and adenomas in the sigmoid colon is 
still unclear, some plausible biological explanations 
may be advanced. In theory, the presence of common 
pathogenic factors or a causal relationship between the 
two diseases may explain this association. As far as the 
former hypothesis is concerned, the Western diet, low 
in dietary fibre and rich in saturated fat, may play a 
pivotal role 2’ 22. Indeed, a low-fibre diet predisposes to 
the disordered motility of the colonic wall responsible 
for the formation of diverticula 23, and a fat-rich diet 
has been shown to be strictly correlated with an in- 
creased risk of left colon adenomas, presumably due to 
the larger amount of carcinogens produced by colonic 
bacteria 24. In the latter hypothesis, the toxic com- 
pounds produced by the bacteria in the left colon could 
have become trapped both in the diverticulas and in the 
diverticular tract resulting in a protracted contact with 
the colonic mucosa and, therefore, favouring the car- 
cinogenic process . I5 Indeed, in our series, the preva- 
lence of constipation in diverticular disease patients 
was significantly higher than in controls. Alternatively, 
diverticular disease is associated, in some cases, with 
chronic inflammation of the sigmoid mucosa 25 26. In 
turn, this event may increase the proliferation of the 
colonic crypts leading to a higher rate of somatic mu- 
tations of the epithelial cells, not unlike that seen in ul- 
cerative colitis 27. Further studies, to evaluate also cell 
kinetics in the sigmoid colon of patients with divertic- 
ulosis, are needed to clarify this aspect. 
Our study also showed that polyps were more fre- 
quently pedunculated in diverticular disease patients 
than in controls. It is likely that the high intraluminal 
pressures and the spastic contraction described in 
colonic diverticulosis enhance the process of mucosal 
redundancy responsible for stalk development, as oc- 
curs in the “polypoid prolapsing mucosal folds” asso- 
ciated with diverticular disease 28 29. 
In conclusion, although the present study did not reveal 
a higher overall prevalence of neoplastic lesions in pa- 
tients with diverticular disease than in controls, our da- 
ta demonstrate that patients with diverticular disease 
have a higher risk of harbouring adenomas, particularly 
advanced, in the sigmoid colon, when compared to con- 
trols. This observation should be taken into account in 
the screening and surveillance programmes for colorec- 
tal cancer. For this purpose, lower endoscopy would ap- 
pear more accurate than barium enema in detecting sig- 
moid polyps in diverticular disease patients 30. 

List of abbreviations ~~~ ’ 

ASGE: American Society of Gastrointestinal Endoscopy; Cl: 
confidence interval; OR: odds ratio. 
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