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A b s t r act 

Background: Adenoma is the precursor of colorectal 
carcinoma (CRC). Patients with longstanding active 
ulcerative colitis (UC) are at risk of developing CRC. Every 
patient with UC can also develop adenomas, which is an 
extra risk factor.
Aim: A large retrospective cross-sectional study was 
conducted to identify patients with UC and polyps.
Material and methods: All consecutive lower intestinal 
endoscopies carried out in a period of 16 years were searched 
for the presence of inflammation and concomitant polyps. 
Results: Inflammatory bowel disease was diagnosed in 
1029 patients. Forty-seven (4.5%) patients had concomitant 
polyps. The patients with polyps were divided in two 
groups: group 1 consisted of 34 patients in whom active 
inflammation was seen with coinciding polyp(s), and 
group 2 consisted of 12 patients in remission, in whom 
polyps were detected. One patient had had adenomas in 
the past and presented with active inflammation and a new 
adenoma. 
In group 1, four patients had a history of active 
inflammation, and adenomas were seen in 29 patients, 
while seven patients showed hyperplastic polyps. Two 
patients had adenomas as well as hyperplastic polyps. 
In group 2 nine patients had adenomas and three had 
hyperplastic polyps. 
Conclusion: Patients with different phenotypic expressions 
of inflammatory bowel disease can have concomitant 
adenomas in the colon. Hence, it is plausible to assume that 
these patients have an increased risk of developing CRC 
because of adenomas. 
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Colorectal cancer (CRC) is one of the most prevalent 
cancers in the Western world. The adenoma has been 
established as the precursor of CRC in the general 
population. The adenoma-carcinoma sequence is generally 
accepted. Every individual has a certain, albeit unknown, 
risk of developing adenomas. Since detection and removal 
of this precursor lesion can prevent cancer developing later 
in life, screening colonoscopy is advocated in people above 
the age of 50. Initial screening in asymptomatic individuals 
can be done with faecal occult blood testing. The estimated 
increase in colonoscopy workload in normal practice is 
minor, given the results of a recent Dutch study.1 
A well-known fact in the literature is that patients with 
longstanding active ulcerative colitis (UC) are at risk of 
developing CRC. Among patients with UC, dysplasia 
is associated with, and precedes, invasive carcinoma. 
Colonoscopic surveillance is recommended after eight 
to ten years of extensive colitis or after 15 to 20 years for 
left-sided colitis. Surveillance does not prolong survival.2

CRC in patients with UC is always thought to be the result 
of inflammation-associated dysplasia. Suchy et al. studied 
a series of polymorphisms in six different genes active in 
inflammation, and found that there are genetic changes 
capable of influencing risk of CRC especially in older 
persons.3 Many of the molecular alterations responsible 
for CRC, namely chromosomal instability, microsatellite 
instability, and hypermethylation, also play a role in colitis-
associated colon carcinogenesis.3 Apart from this risk, every 
patient with UC also has the potential, just as individuals 
without UC, to develop adenomas. It can be hypothesised 
that CRC in UC can also be the result of an adenoma not 
associated with chronic inflammation.
Despite very many studies in the literature on adenomas 
and CRC, and cancer occurring in patients with UC, there 
is little data on the simultaneous occurrence of adenomas 
in patients with UC. For this reason, a large cross-sectional 
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retrospective study was carried out to identify patients with 
UC and concurrent adenomas. Also the CRCs occurring in 
these patients were identified.

M ate   r i a l  an  d  meth    o d s

In this retrospective study, all consecutive lower intestinal 
endoscopies, sigmoidoscopies as well as colonoscopies, 
performed over a period of 16 years at the Department of 
Gastroenterology of the Zaans Medical Centre, the regional 
hospital for the Zaanstreek region in the Netherlands, were 
included. 
The endoscopies were done with fibre-optic Olympus 
endoscopes in the beginning of the 1990s. From 1993 to 
2000, the EVIS 100 system was used and after 2000 the 
Exera 160 and 180 systems of Olympus were used. Two 
experienced endoscopists performed the procedures. The 
result(s) of the endoscopy/endoscopies were hand-written 
in standardised reports. From the beginning of 2003 the 
Endobase™ computerised system from Olympus was used. 
The results of all endoscopies are entered in a prospective 
database system.
For the present study, all endoscopy reports in which 
inflammation in the colon or rectum and concomitant 
polyp(s) was noted, were included. The medical records of 
the patients were retrieved in order to obtain demographic 
data, as well as details on the colitis or proctitis. The 
histological features of the detected polyps were 
noted. Patients with inflammatory bowel disease and 
inflammatory polyps were excluded.
Statistical analysis was done with the χ2 test for contingency 
tables. A value below 0.05 was considered statistically 
significant.

Re  s u l t s

In 16 years, 17,780 consecutive endoscopies were performed 
(90.4% colonoscopies). 
In 1029 patients inflammatory bowel disease was 
diagnosed (164 cases of Crohn’s disease, 183 of ulcerative 
colitis, distal colitis (procto-sigmoiditis) and left-sided 
colitis in 231 patients, proctitis in 212, segmental colitis 
(inflamed small segment, usually of the sigmoid without 
specific signs pointing to Crohn’s disease) in 44, and 
indeterminate colitis in 195 patients).
Forty-seven (4.5%) patients presented signs of inflammation 
and concomitant polyps. Biopsies and/or polypectomy 
specimens, for confirmation of the inflammation and type 
of polyps, were available from all patients. 
The patients with polyps were divided in two groups: group 
1 consisted of 34 patients in whom active inflammation 
was seen with coinciding polyp(s), and group 2 consisted 

of 12 patients with documented active inflammation of 
colon and/or rectum in the past, in whom polyps were 
detected during the most recent endoscopy. Finally, there 
was one patient in whom adenomas in the sigmoid were 
removed and who presented four years later, one year prior 
to regular follow-up, with active inflammation and a new 
adenoma in the sigmoid (tubulo-villous adenoma with 
moderate dysplasia). 
In group 1, four patients had a history of active 
inflammation. This diagnosis was made 10 to 17 years 
earlier (mean 13 years). They underwent an endoscopy 
because of symptoms pointing to an exacerbation. 
During the present colonoscopy, active inflammation and 
concomitant polyp(s) were present.
Table 1 shows more details of the patients in both groups. 
In group 1 adenomas were seen in 29 patients, while seven 
patients showed hyperplastic polyps. Two patients had 
adenomas as well as hyperplastic polyps. In group 2 nine 
patients had adenomas and three had hyperplastic polyps. 
These polyps were detected during a follow-up endoscopy 
at a mean of 10.3 years after the endoscopy showing active 
inflammation (median 10 years, range 1 to 28 years).
Table 2 shows the histological classification, as well as the 
level of dysplasia in the polyps in both groups of patients. 

Table 1. Details on patients in the two groups

Group 1 Group 2

Number 34 12

Men/women 23/11 10/2

Mean age (SD) 59.7(15) 56.4(14)

Site and extent of inflammation:
Proctitis•	
Distal colitis or left-sided colitis•	
Ulcerative pancolitis•	
Crohn’s disease of the colon•	
Indeterminate colitis•	

5
16
2
1

10

2
5
2
3
-

Localisation of the polyp:
Sigmoid•	
Ascending colon/caecum•	
Descending colon•	
Unknown•	

21
3
1
4

7
4
-
-

Number of polyps 1.6 1.25

Range 1-5 1-2

Table 2. The classification of the polyps in the two 
groups of patients

Group 1 Group 2

Hyperplastic 7 3

Tubular adenoma 25 (86%) 7 (78%)

Tubulo-villous adenoma 4 (14%) 2 (22%)

Villous adenoma - -

p=ns

Low-grade dysplasia 20 (69%) 2 (22%)

Moderate dysplasia 7 (24%) 7 (78%)

High-grade dysplasia 2(7%) -

p=0.03
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Moderate dysplasia was significantly more often present in 
the polyps of patients in group 2 (p=0.03).
Three patients with IBD developed CRC in the course 
of their disease (two sigmoid cancers and one rectal 
cancer). None of these patients had concurrent or previous 
adenomas.

D i s cu  s s i o n

A specific group of patients who have an increased risk of 
developing CRC is patients with UC. The risk increases 
with the duration and extent of UC. The incidence is 
reported to be 2% after ten years of active colitis, 8% after 
20 years and 18% after 30 years.5,6 Also in population 
studies, the incidence of CRC was higher when compared 
with a control population.7 In more recent studies a 
much lower risk was calculated.8,9 In a large population 
study in Italy mortality due to CRC did not appear to be 
different in patients with UC or patients with sporadic 
cancer.10 Lutgens et al. assessed the time interval between 
onset of IBD and CRC.11 It appeared that 22% of patients 
developed cancer before the recommended starting points 
of surveillance. They concluded that the diagnosis of 
CRC is delayed or missed in a substantial number of 
patients when conducting surveillance strictly according to 
formal guidelines. However, the study was done in seven 
university hospitals, hence investigator bias is present. 
An adenoma usually precedes a sporadic cancer, while flat 
dysplastic lesions or dysplasia-associated lesion or mass 
(DALM) precedes cancer associated with UC. DALMs 
are a heterogeneous population of lesions with different 
endoscopic features (adenoma-like and non-adenoma-
like).12 Distinguishing a polyp from a mass associated 
with non-adenoma-like disease can be difficult. In an 
internet-based study significant inter-observer variability 
was noted between investigators.13 An important 
observation is the fact that dysplasia is detected in 
inflamed mucosa.14 On the other hand, dysplasia can 
occur because of active inflammation; it will disappear if 
the inflammation goes into remission. Aggressive medical 
treatment will result in long-standing remission and a 
decrease in risk of CRC.15 The risk for development of CRC 
in normal non-inflamed mucosa does not appear to be 
higher, compared with the normal population.16 
The present study shows that adenomas can be present in 
patients with either active inflammation or remission. Just 
as the normal population, patients with UC are also at risk of 
developing adenomas. Hence, it is also plausible that cancers 
detected in patients with UC can arise from adenomas and 
have nothing to do with chronic inflammation. Despite 
all the studies on adenomas and UC, little data are known 
on the occurrence of adenomas in patients with UC. Jess 
et al. studied colorectal dysplasia in inflammatory bowel 

disease (IBD). They used a large database of patients with 
documented inflammatory bowel disease. In 4% of patients, 
dysplasia was detected. Of these, 18 had adenoma-like 
lesions in regions with active inflammation, and two had an 
adenoma outside the region with inflammation.8 
In another study, the prevalence of adenomas in patients 
with IBD was compared with local age-matched controls who 
participated in the national screening trial for CRC. Of 106 
patients, 80 suffered from UC, 20 from Crohn’s disease, and 
six from indeterminate colitis. Distal adenomas were found in 
three patients with UC compared with 67 of 749 controls (2.8 
vs 8.9%, p=0.03). This result suggests that distal adenomatous 
polyps are rare in patients with IBD compared with a control 
population. The authors state that this finding supports the 
hypothesis that lesions other than polyps are important for 
the development of CRC in patients with IBD.17 
Torres et al. studied 89 benign polypoid epithelial neoplasms 
from 59 patients with IBD (51 with UC, eight with Crohn’s 
colitis). Patients were categorised arbitrarily as having 
a probable sporadic adenoma if the polypoid epithelial 
neoplasm was not located within areas of histologically 
proven colitis and a probable IBD-associated polypoid 
dysplasia if the lesion developed within an area of 
colitis. Sixty-six percent had active disease at the time of 
presentation. Nearly 70% of patients had only one polyp; 
the majority occurred in either the left colon or the rectum 
(66%). At follow-up evaluation a further neoplastic lesion 
developed in 20%; low-grade flat dysplasia was seen in five 
(12.5%), and adenocarcinoma developed in three (7.5%). 
However, dysplasia or adenocarcinoma did not develop in the 
patients who had polyps located outside areas of active colitis. 
Patients with probable IBD-associated polypoid dysplasia had 
a statistically significantly (p<0.05) longer disease duration 
than patients with probable sporadic adenoma.18 However, 
sporadic adenomas did occur in this study.
Rubio et al. studied the histological phenotype of the 
dysplastic lesion juxtaposing colorectal carcinomas in 
50 consecutive colectomy specimens of patients with 
inflammatory bowel disease. Adenomatous growths 
juxtaposing carcinomas were found in 76% (n=38) of the 
IBD cases: 52.3% were villous, 28.9% were serrated, 5.3% 
tubular and the remaining 13.2% were mixed.19

Given the results of the present study, patients with 
different phenotypic expressions of inflammatory bowel 
disease can have concomitant adenomas in the colon. 
The prevalence is according to the literature. Hence, it 
is plausible to assume that these patients also have an 
increased risk of developing CRC because of adenomas. 
Development of CRC in these patients is not necessarily 
associated with the inflammation. The presence of 
adenomas is irrespective of disease activity or extent. 
Patients with IBD in remission should undergo screening 
colonoscopy, as advocated in the normal population, for 
detection of adenomas.



24

j a n u a r y  2 0 0 9 ,  V o l .  6 7 ,  N o .  1

Re  f e r ence    s

Terhaar sive Droste JS, Craanen ME, Kolkmann JJ, Mulder CJ. Dutch 1.	
endoscopic capacity in the era of colorectal cancer screening. Neth J 
Med. 2006;64:371-3.

Collins PD, Mpofu C, Watson AJ, Rhodes JM. Strategies for detecting 2.	
colon cancer and/or dysplasia in patients with inflammatory bowel 
disease. Cochrane Database of Systematic reviews 2006;19:CD000279.

Suchy J, Klujszo-Grabowska E, Kladny J, et al. Inflammatory response gene 3.	
polymorphisms and their relationship with colorectal cancer risk. BMC 
Cancer. 2008;23:8:112.

Xie J, Itzkowitz SH. Cancer in inflammatory bowel disease. World J 4.	
Gastroenterol. 2008;14:378-89.

Chambers WM, Warren BF, Jewell DP, Mortensen NJ. Cancer surveillance 5.	
in ulcerative colitis. Br J Surg. 2005;92:928-36. 

Eaden JA, Abrams KR, Mayberry JF. The risk of colorectal cancer in 6.	
inflammatory bowel disease. Gut. 2001;48:526-35.

Bernstein CN, Blanchard JF, Kliewer E, Wajda A. Cancer risk in patients 7.	
with inflammatory bowel disease: a population-based study. Cancer. 
2001;91:854-62.

Jess T, Loftus EV jr, Velayos FS, et al. Incidence and prognosis of colorectal 8.	
dysplasia in inflammatory bowel disease: a population-based study from 
Olmsted County, Minnesota. Inflamm Bowel Dis. 2006;12:669-76.

Venkataraman S, Mohan V, Ramakrishna BS, et al. Risk of colorectal cancer 9.	
in ulcerative colitis in India. J Gastroenterol Hepatol. 2005;20:705-9.

Viscido A, Bagnardi V, Sturniolo GC, et al. Survival and causes of death in 10.	
Italian patients with ulcerative colitis. A GISC nationwide study. Dig Liver 
Dis. 2001;33:686-92.

Lutgens MW, Vleggaar FP, Schipper ME, et al. High frequency of early 11.	
colorectal cancer in inflammatory bowel disease. Gut. 2008;9:1246-51. 

Friedman S, Odze RD, Farraye FA. Management of neoplastic polyps in 12.	
inflammatory bowel disease. Inflamm Bowel Dis. 2003;9:260-6. 

Farraye FA, Waye JD, Moscandrew M, Heeren TC, Odze RD. Variability in 13.	
the diagnosis and management of adenoma-like and non-adenoma-like 
dysplasia-associated lesions or masses in inflammatory bowel disease: an 
Internet-based study. Gastrointest Endosc. 2007;66:519-29.

Chambers WM, Warren BF, Jewell DP, Mortensen NJ. Cancer surveillance 14.	
in ulcerative colitis. Br J Surg. 2005;92:928-36. 

Rutter M, Saunders B, Wilkinson K, et al. Severity of inflammation is a 15.	
risk factor for colorectal neoplasia in ulcerative colitis. Gastroenterology. 
2004;126:451-9.

Rutter MD, Saunders BP, Wilkinson KH, et al. Cancer surveillance in 16.	
longstanding ulcerative colitis: endoscopic appearances help predict 
cancer risk. Gut. 2004;53:1813-6.

Dixon A, Wurm P, Hart A, Robinson R. Distal adenomatous polyps 17.	
are rare in patients with inflammatory bowel disease. Postgrad Med J. 
2006;82:76-8. 

Torres C, Antonioli D, Odze RD. Polypoid dysplasia and adenomas in 18.	
inflammatory bowel disease: a clinical, pathologic, and follow-up study of 
89 polyps from 59 patients. Am J Surg Pathol. 1998;22:275-84.

Rubio CA, Befrits R, Jaramillo E, Nesi G, Amorosi A. Villous and serrated 19.	
adenomatous growth bordering carcinomas in inflammatory bowel 
disease. Anticancer Res. 2000;20;4761-4.

Loffeld. Colorectal adenomas with inflammatory bowel disease.




