
Purpose: Inflammatory bowel disease (IBD) - related 
colorectal adenocarcinoma (CAC) is known to impose a 
less favorable prognosis than its sporadic counterpart. The 
determining factor in the prognosis of IBD patients is the 
early endoscopic detection of commonly occult pre-cancer-
ous lesions. This retrospective study attempted to highlight 
the distinctive features of IBD-related CAC, as well as the 
importance of implementing an acceptable surveillance 
protocol in IBD patients. 

Methods: The medical records and biopsies of all IBD pa-
tients undergoing surgery and of surgical patients with 
sporadic CAC, admitted in the 5-year period 2010-2014, 
were examined. Overall, 26 clinicopathological parameters 
were collected and compared between the two groups.

Results: A total of 370 patients with sporadic CAC and 
103 patients with IBD were included in the study, of which 
8.7% (9/103) proved to have CAC. Cancer in IBD patients 
appeared at a younger age, had a larger maximum diam-
eter and was more likely to have multiple synchronous lo-
cations and a signet-ring cell differentiation (p<0.05). Only 
25% of IBD patients with CAC had previously followed cor-
rect surveillance. 

Conclusions: The aggressive features of IBD-related CAC, as 
well as the rising incidence of poorly-surveilled IBD patients 
that eventually progress to cancer, reflect the necessity of es-
tablishing dedicated IBD centers for their optimal follow-up. 
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IBD has long been proven to increase the 
risk for CAC, accounting for 1-2% of all CAC cas-
es. Although ulcerative colitis (UC) was initial-
ly thought to provoke the highest risk, colonic 
Crohn’s disease (CD) has been shown to be al-
most equivalent. The overall risk of cancer can be 
best estimated through population-based studies. 
However, there has been a discrepancy in the rel-
ative risk among different studies throughout the 
years [1]. The risk of CAC seems to have decreased 
over time [2,3] , probably owing to more efficient 
treatment, earlier surgical operations, better ad-

herence to surveillance protocols, and more cor-
rect processing of studies. 

Risk factors for IBD-related CAC

Several factors have been confirmed to in-
crease the likelihood of IBD patients to develop 
cancer; however, the degree of the risk varies 
among studies [4]. Presence of primary sclerosing 
cholangitis (PSC) appears to be an important risk 
factor (OR 4.09; 95% CI, 2.89-5.76 [5,6]), and is as-
sociated with an earlier age of developing cancer 
(9% after 10 years, 31% after 20 years, and 50% 
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after 25 years of disease [7]). Longer duration of 
disease also increases the risk for CAC (0.6% af-
ter 10 years, 5.4% after 20 years, and 7.5% after 
30 years [8]), though there have been many cases 
of early CAC (developing before 8-10 years from 
diagnosis). The extent of disease and degree of in-
flammation increase the risk, with a standardized 
incidence ratio (SIR) 5.6 for pancolitis [9]. Young 
age of onset of IBD raises the lifetime risk; how-
ever, patients who are diagnosed with IBD at an 
older age are associated with early CAC [10]. Fam-
ily history of CAC and male gender of patients are 
also associated risk factors [11]. 

Precancerous lesions in IBD

Dysplasia in IBD can be focal or multifocal, 
low intermediate or high grade, and may appear 
adjacent or distant to an underlying carcinoma, 
but always develops in areas of inflammation [12]. 
Precancerous lesions in IBD (dysplasia-associat-
ed lesions or masses, DALM) can have a versatile 
appearance, either resembling to a sporadic ade-
noma (adenoma-like DALM or adenoma-like mass 
(ALM)), or having non polypoid features, varying 
from a patchy or plaque-like shape to a nodular 
or wart-like formation (non-adenoma-like DALM). 
Both of these types of DALM have a similar en-
doscopic appearance, making their discrimination 
sometimes impossible [13].

ALMs are endoscopically identical to sporadic 
adenomas, having a pedunculated or sessile appear-
ance and no flat component [4]. Synchronous ade-
nomatous lesions (SAL) are another term describ-
ing sporadic adenomatous lesions found elsewhere 
from a synchronous cancer, within or between areas 
of inflammation, with no adjacent dysplasia [14]. 
Their histological and molecular similarities led to 
the conclusion that ALMs represent sporadic adeno-
mas arising from areas of inflamed colon, and, there-
fore, complete polypectomy regardless of grade of 
dysplasia is an adequate treatment, with low risk of 
cancer development [15,16].

Non-adenoma-like DALM is a much more 
sinister dysplastic lesion, as it is considered to 
be not only a precursor but also a marker for a 
synchronous or a metachronous CAC. The discov-
ery of such a lesion in an IBD patient is found to 
be linked with cancer in more than 50% of cases, 
making it an indication for a total proctocolecto-
my with ileoanal pouch, irrespective of its grade 
[17]. Therefore, the endoscopic discrimination be-
tween ALM and non-adenoma-like DALM is criti-
cal for the correct management of the IBD patient.

Sporadic vs IBD-related CAC

Both sporadic and IBD-related CAC have a 
similar dysplasia-to-cancer sequence, similar 
frequency of major chromosomal abnormalities 
[18], and usually arise from the surface epithe-
lium rather than from crypts [19]. However, the 
sequence of mutations has been shown to differ, 
with p53 mutations occurring early in the course 
of carcinogenesis in IBD patients, and APC mu-
tations occurring late (probably accounting for 
the non-polypoid form of IBD cancers) [20]. Can-
cer in IBD patients is more likely to be diagnosed 
at an advanced stage [21], probably owing to the 
fact that they are more often of mucinous or sig-
net-ring cell type, and more likely to consist of 
multiple synchronous cancers, compared to spo-
radic cases. 

Despite the pathological differences, IBD-re-
lated cancer has been shown to have a similar 
5-year survival rate post-diagnosis and similar 
local recurrence risk with sporadic CAC [22]. How-
ever, cancer in IBD patients has a higher mortal-
ity rate [23], and appears at a younger age (<50 
years) compared to sporadic (>65 years) [22]. In 
fact, cancer in CD seems to appear earlier in the 
course than in UC (CD mean duration of disease: 
16±8 years vs UC: 22±11 years) and has a poorer 
prognosis  [24].

Surveillance recommendations

Such are the similarities between UC and CD 
that have led to the decision of equal guidelines 
for the follow-up of patients [25].  Careful colono-
scopic surveillance is crucial for preventing CAC 
and diagnosing early dysplastic lesions.

Due to its subtle gross appearance, non-ad-
enoma-like DALM is frequently missed even by 
experienced endoscopists [26]. For many years, 
the best surveillance method for IBD patients has 
been obtaining multiple random biopsies every 
10cm from the entire colon, as well as from every 
macroscopically visible lesion. This method apart 
from being inefficient is still prone to miss some 
important occult lesions.

There are no uniform guidelines amongst the 
gastroenterological societies worldwide for the 
surveillance of IBD patients [27]. Most of them 
recommend that surveillance colonoscopy should 
begin at year 8 since the onset of symptoms in 
the case of pancolitis, or at year 15 in left colon 
colitis, and be repeated in 1-5 years depending on 
the patient’s risk factors [28].
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Purpose of the study

In this retrospective study, an effort has been 
attempted to delineate the distinctive features of 
IBD-related CAC vs sporadic CAC, and to compare 
the rates of IBD-related CAC currently observed 
in the Aretaieion University Hospital of Athens, 
Athens, Greece, with those observed in worldwide 
centers, highlighting the importance of adherence 
to a uniform surveillance protocol.

Methods

In this study included were all the cases of pri-
mary CAC and of IBD that were diagnosed from colec-
tomies performed between January 1st 2010 and Octo-
ber 31st 2014 in the Aretaieion University Hospital of 
Athens. Aretaieion University Hospital is an institution 
considered a nationwide referral center for IBD surgi-
cal treatment. 

Endoscopic biopsies, polyp resections, segmen-
tal sigmoid or rectal resections, complementary re-
sections, in situ CAC, enterectomies, colectomies post 
neo-adjuvant chemotherapy or radiotherapy, cases with 
hereditary syndromes such as FAP, and patients whose 
records could not be retrieved were excluded from our 
study. 

Since there is no electronic database of the pa-
tients admitted in our hospital, a strenuous search 
through the Pathology Department’s past biopsies had 
to be performed. A total of 751 biopsies performed in 
this 5-year period were examined, of which 473 met the 
inclusion criteria of the study. 

Indications for the colectomies performed in the 
IBD group were either the endoscopic detection of dys-
plasia or the failure of medical treatment to control 
symptoms. All colectomies were performed by senior 
surgeons of the hospital’s surgical unit. 

The biopsies collected were interpreted by the chief 
of the Pathology Department. The patient gender, age 
at the time of diagnosis and of surgery, as well as the 
location, size, macroscopic and microscopic features of 
the sporadic and IBD-related CACs were all carefully 
registered. Each IBD patient was classified according to 
the Montreal Classification [29]. Additionally, the med-
ical records of the IBD-related CAC patients was fur-
ther examined for the presence of PSC, family history 
of IBD or CAC, and the kind of treatment and follow-up 
schema applied post-diagnosis. Overall, 26 parameters 
were examined. Since this was a retrospective study, no 
informed consent was required.

Statistics

Percentages were calculated for categorical varia-
bles and were compared with z-test. Continuous variables 
were described using the mean value and were compared 
with unpaired t-test. For each analysis, a p value of  <0.05 
was considered to be statistically significant.

Table 1. Comparison of findings between sporadic 
and IBD-related CACs

Sporadic CAC IBD- CAC

Number of patients
CD
UC

370 9
2
7

Gender, %  
(No. of pts)

Male
Female

58.1 (215/370)
41.9 (155/370)

77.8 (7/9)
22.2 (2/9)

Mean age, years 
(range)

All
Males
Females

71.1 (34-95)
70.6 (38-95)
72.3 (34-95)

51.9 (34-80)
50.4 (37-67)
57 (34-80)

Mean maximum 
diameter, cm (range) 4.64 (0.2-11) 6.14 (1.5-18)

Lymph node involve-
ment, % (No. of pts) 48.1 (178/370) 44.4 (4/9)

Multiple synchro-
nous locations, % 
(No. of pts)

2.4 (9/370) 22.2 (2/9) 
Both in UC

Total number of 
neoplasms 380 11

Complete involve-
ment of colonic 
circumference, % 
(No. of pts)

34.2 (130/380) 18.2 (2/11)

Complete invasion 
of colonic wall, % 
(No. of pts)

81.6 (310/380) 72.7 (8/11)

Location, % (No. of 
pts)

Terminal ileum
Cecum
Appendix
Ascending 
Hepatic flexure
Transverse
Splenic flexure
Descending
Sigmoid
Rectum
Anus

1.6 (6/370)
14.3 (53/370)

1 (3/370)
17 (63/370)
5.1 (19/370)
7 (26/370)
1.9 (7/370)
4.9 (18/370)

35.9 (133/370)
24.9 (92/370)

1 (3/370)

0
11.1 (1/9)

0
33.3 (3/9)
11.1 (1/9)
11.1 (1/9)

0
0

44.4 (4/9)
44.4 (4/9)
22.2 (2/9)

Grade of differentia-
tion, % (No. of pts)

High
Medium
Low
Signet-ring cell
Mucinous

28.7 (109/380)
56.1 (213/380)
14.5 (55/380)
1.8 (7/380)
4.5 (17/380)

18.2 (2/11)
27.3 (3/11)
54.5 (6/11)
36.4 (4/11)
27.3 (3/11)

Macroscopic fea-
tures, % (No. of pts)

Ulcerative
Necrotic
Polypoid
Plate-shaped

56.1 (213/380)
14.5 (55/380)

38.4 (146/380)
11.1 (42/380)

54.5 (6/11)
0

18.2 (2/11)
0

For abbreviation see text
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Results

Sporadic vs IBD – related CAC (Table 1)

In the 5-year period of 2010-2014, 370 patients 
had sporadic CAC and 103 had IBD (CD/UC=62/41, 
ratio=1.5), of which 9 (8.7%) had IBD-related CAC 
(2 had CD [25%] and 7 had UC [75%]). 

The number of patients with CD that had a 
colectomy was significantly higher than of those 
with UC (p<0.05).

The mean patient age with IBD-related CAC 
was significantly lower (95% CI -26.71,-11.75) com-
pared with patients with sporadic CAC, by about 
20 years. The number of males with sporadic CAC 
was significantly higher (p<0.05) than of females. 
The mean age at surgery per gender did not show 
any statistically significant difference.

In the 370 patients with sporadic CAC, 380 
cancers were found, compared to 11 cancers found 
in the 9 patients of the IBD group. The percent-
age of multiple synchronous locations was sig-
nificantly higher (p<0.05) in the IBD group (22.2 
vs 2.4%), as was the mean maximum diameter of 
neoplasms, by about 1.5cm (95% CI 0.254,2.734).

IBD tumors were more likely to have low dif-
ferentiation. In particular, signet-cell type of CAC 
was significantly more common in IBD cancers 
(p<0.05). Most IBD and sporadic CAC involved the 
rectosigmoid. All cancers were visible macroscop-
ically. 

IBD – related CAC features (Table 2)

The mean overall duration of IBD before can-

cer development was 13.8 years (21.5 years for 
CD and 11.6 years for UC). Two out of 9 patients 
(22.2%) developed early CAC (occurring within 
8-10 years from diagnosis). Well above half of the 
patients (66.7%) were subjected to conservative 
medical treatment for their disease prior to sur-
gery. Two out of 9 patients had concomitant PSC 
(both with UC), one of which developed early CAC. 
None had a family history of CAC or IBD. Regular 
surveillance colonoscopy was performed in 25% 
of the patients; none had undergone a novel- tech-
nique colonoscopy.

From the patients with IBD but not CAC, 2 
cases with dysplasia, 1 carcinoid of the appendix 
and 2 adenomas were found.

Discussion

Despite the relatively small number of pa-
tients in our study, many facts concerning sporad-
ic and IBD-related CAC proved to be in line with 
the current knowledge.

Failed surveillance

One main aspect of the present study was 
to calculate the percentage of cancers found in 
colectomies performed on IBD patients in our 
center in the 5-year period 2010-2014. Few retro-
spective studies focusing on this matter are based 
on surgical specimens; most studies found in the 
literature are based on endoscopic biopsies. This 
is the first such study to be performed in Greece 
[30], from an institution considered a nationwide 
referral center for IBD surgical treatment. The 

Table 2. Parameters examined in IBD patients with cancer

Parameters Total
IBD-CAC UC-CAC CD-CAC

Mean duration of disease (years) 13.8 11.6 21.5

Mean age of onset of IBD (years) 38 40.9 28.5

Extent of inflammation, % (No. of pts) (ac-
cording to Montreal
classification) 

Pancolitis (E3): 
85.7 (6/7)

Colonic and perianal 
with penetrating  

behavior
(L2 pB3): 100 (2/2)

Prior medical therapy, % (No. of pts) 66.7 (6/9) 71.4 (5/7) 50 (1/2)

PSC, % (No. of pts) 22.2 (2/9) 28.6 (2/7) 0

Family history 0 0 0

Correct surveillance1 25 (2/8) 33.3 (2/6) 0

Pre-op endoscopic diagnosis of CAC 45.5 (5/11) 33.3 (3/9) 100 (2/2)

Adjacent dysplasia 77.8 (7/9) 85.7 (6/7) 50 (1/2)

Synchronous adenomatous
lesions (SALs) 33.3% (3/9) 28.6% (2/7) 50% (1/2)

1the denominator is 8 instead of 9 because IBD and CAC diagnosis were concurrent in one single patient. For abbreviations see text



Sporadic vs inflammatory bowel disease-related colorectal cancer1182

JBUON 2015; 20(5): 1182

percentage of cancer cases amongst IBC patients 
that underwent surgery found in our study (8.7%) 
is interestingly higher compared to other studies 
of the same kind, and is also proved to be signif-
icantly increased compared to two studies of the 
last decade (Table 3).

This high percentage, though computed in a 
relatively small sample, can be attributed to the 
dramatically poor adherence of IBD patients to 
the surveillance recommendations. An acceptable 
surveillance can be determined based on four fac-
tors: timing of initial screening colonoscopy, in-
tervals, extent of colon investigated, and number 
of biopsies obtained [38]. Based on these determi-
nants (except for the latter, which was impossible 
to be retrieved from the patient records), only 2/8 
of our IBD-CAC patients (25%, patient no.1 and 
no.2, both of which with concomitant PSC) had 
previously adhered to the recommended protocol 
of follow-up. Fifty percent (4/8) had false surveil-
lance, and it is interesting to see in what way. Pa-
tient no.3 with UC began surveillance at the right 
timing; however it consisted only of rectosigmoi-
doscopy, and eventually he developed a right-sid-
ed CAC. Patients no.4 and no.5 had their first sur-
veillance colonoscopy 17 and 12 years post-IBD 
diagnosis, respectively. Patient no.6 had never 
undertaken a colonoscopy post-diagnosis, and 
presented with symptomatic CAC. On the other 
hand, 2/8 (25%) of our IBD-CAC patients followed 
an over-intensive surveillance. Patient no.7 had a 
yearly colonoscopy right after IBD diagnosis, and 
patient no.8 had a colonoscopy once every 2 years 
for the first 10 years from diagnosis. Patient no.9 
did not undertake any surveillance because IBD 
and CAC diagnosis were concurrent. 

The determining factor in the prognosis of 
IBD patients is the early detection of dysplasia. 

In fact, only 5/11 of the neoplasms in our IBD 
patients had been detected from endoscopic biop-
sy. Three out of 11 were diagnosed as DALM and 
eventually were proved to be cancer.

This discrepancy in surveillance, finely de-
picted in these 8 IBD patients who eventually de-
veloped CAC, reflects the disorderly notion of the 
correct follow-up that predominates in Greece. The 
absence of dedicated IBD centers that would pro-
mote the establishment of national guidelines or 
even the adherence to foreign recommendations 
appears to be critical for the prognosis of IBD pa-
tients. Given the harsh economic status that ex-
ists in the country, as well as in many countries 
worldwide, an efficient and cost-effective way of 
surveillance would prove beneficial both for the 
healthcare system and for the patient [39].

An ideal move forward in the management of 
IBD patients would be the integration of the novel 
techniques in endoscopy, such as chromoendos-
copy, magnification endoscopy and confocal laser 
endomicroscopy. The concept behind these is the 
use of a dye, such as indigo carmine, to enhance 
the detection of non-polypoid lesions that would 
otherwise be left undetected. Studies have al-
ready proved the superiority of these techniques 
to white light microscopy [40,41], and have led to 
their usage in advanced healthcare centers, aspir-
ing for an early detection and better prognosis 
of CAC in IBD patients. Currently in Greece they 
are used only in few hospitals. However, studies 
examining their cost-effectiveness have proved 
them to be less costly than common endoscopy 
[42], validating the necessity of them to be intro-
duced in the public sector. 

IBD patients remain inadequately educated 
concerning their disease and its complications 
[43]. Therefore, it is the duty of the health com-

Table 3. Studies presenting percentage of CAC found in colectomized IBD patients and comparison with the 
present study’s rate

Year of  publication Authors Disease exam-
ined

IBD patients with 
cancer / 

Total IBD patients 
undergoing surgery

Country of 
study

Statistically 
significant 

difference to 
this study’s 
percentage 

(z-test)

1994 Von Herbay et al.[31] UC 6.6% (20/301) Germany

1996 Shelton et al [32] UC  5.1% (25/493) USA

2000 Gorfine et al [33] UC 6.4% (38/590) USA

2006 Maykel et al [34] CD 2.7% (6/222) USA p<0.05

2013 Scaringi et al [35] CD 3.5% (11/313) Italy

2013 Matsuoka et al [36] UC 6.5% (83/1274) Japan

2014 Murphy et al [37] UC 2.3% (49/2130) USA p<0.05

For abbreviations see text
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munity to educate them in being aware of their 
ideal management, even post-surgery. If the prior 
colectomy resulted in a CAC diagnosis, the risk 
of recurrence within the pouch may reach up to 
25% [44]. If there was no prior neoplasia, frequent 
surveillance of the pouch is considered unneces-
sary, even in the presence of PSC. However, biop-
sies should be obtained, as well as in the case of 
recurrent pouchitis [45,46].

Signet-ring cell CAC

What triggered the initiation of this study 
was the observation of the increasing frequency 
in the diagnosis of signet-ring cell type CAC in the 
colectomized IBD patients of our center (36.4 vs 
1.8% in sporadic CAC). In general, the vast major-
ity of signet-ring cancers are known to arise from 
the stomach, the rest arising from other sites such 
as breast, gallbladder, pancreas, urinary bladder, 
colon, and prostate [47]. Although the molecular 
pathology of signet-ring cancers is beginning to 
be unveiled [48], their association with IBD still 
remains peculiar, given that they generally ac-
count for less than 1% of all colorectal cancers 
[49]. Despite the rarity in their occurrence, their 
clinical importance is significant, as they tend to 
develop at a younger age, show a worse tumor 
grade, appear at a more advanced stage and have a 
much poorer prognosis compared to sporadic CAC 
(5-year survival: 9.4%) [50,51]. It has also been 
noted that signet-ring type of CAC metastasizes 
predominantly to the peritoneum and the ovaries, 
and is less likely to spread to the liver and lungs 
[52]. Since the incidence of signet-ring CAC is on 
the rise [53], a link to a possible explanation is yet 

to be found.

Limitations

This study describes a single institution ex-
perience, using a relatively small sample size of 
a selected patient population. Due to its retro-
spective design, the staging and survival of the 
patients were not explored.

Conclusion

The present study attempted to corroborate 
the current knowledge that IBD-related CAC is a 
special type of cancer, with specific features that 
tend to impose a less favorable prognosis than 
its sporadic counterpart. It is highly stressed that 
healthcare systems should provide IBD patients 
with the best of prevention through dedicated IBD 
centers which implement updated surveillance 
protocols that are both cost-effective and optimal 
for the IBD patient follow-up.
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